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 1 
EXECUTIVE SUMMARY 
 
1.  The nationally rare fish species Arctic charr (Salvelinus alpinus), schelly or whitefish 
(Coregonus lavaretus) and vendace (Coregonus albula) occur as an interest feature or as a 
faunal component of the lake type for nine Sites of Special Scientific Interest (SSSIs) in the 
English Lake District of Cumbria, U.K.  However, recent studies have shown that these 
populations are in favourable condition in only three of these sites.  The objectives of the 
present project were to undertake development work for a LIFE+ bid on rare fish in Cumbria, 
to continue to develop novel techniques for the study of rare fish spawning, to collate 
unpublished information on rare fish held by the Freshwater Biological Association (FBA), 
and to investigate the feasibility of the reintroduction of Arctic charr to Ullswater. 
 
2.  Immediately before the formal start of this project, CEH had arranged and led a meeting 
on 13 December 2011 with the Environment Agency and Natural England as potential 
partners for a LIFE+ bid.  This meeting identified a range of key stakeholders including 
representatives from EA, FBA, Lake District National Park Authority, Tullie House Museum 
& Art Gallery and United Utilities.  These were subsequently invited to a workshop arranged 
and led by CEH on 31 January 2012.  Although these meetings produced enthusiastic support 
from a range of Cumbrian stakeholders, parallel efforts to secure essential match-funds 
through an EU WFD Grant-In-Aid bid were unsuccessful and so in the late spring of 2012 the 
decision was reluctantly made to abandon the LIFE+ bid. 
 
3.  In conjunction with the Tullie House Museum & Art Gallery and through a student project 
at Lancaster University, studies exploring the use of otter predation to locate rare fish 
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spawning grounds were extended by field work at Bassenthwaite Lake, Derwent Water 
Ennerdale Water and Haweswater.  These activities focussed on observations at Haweswater 
in the late winter and early spring schelly spawning season of 2012 and at an Arctic charr 
spawning ground in the River Liza at Ennerdale Water during the spawning season of late 
2012.  Analysis of the resulting data and laboratory examinations of collected spraints are 
still in progress, but some apparently positive results were produced at both lakes.  In 
addition, a watching brief was also maintained on scientific literature and scientific 
conference presentations for potentially appropriate developments within other technical 
approaches to the location of fish spawning grounds.  These included further developments in 
hydroacoustic systems and the use of fish DNA detected from water samples. 
 
4.  A database of unpublished information and specimens held by FBA was acquired and 
examined.  This process identified a number of items of potential relevance to the present 
study and agreements were made in principle with FBA to facilitate visits to allow their more 
detailed examination, assessment and use within the present project. 
 
5.  Some preparatory literature examinations were made with respect to the feasibility of the 
reintroduction of Arctic charr to Ullswater, together with discussions with other individuals 
and organisations with direct experience of such introductions and/or reintroductions. 
 
6.  Further work is planned for the remainder of the project to continue to develop novel 
techniques for the study of rare fish spawning, to continue to collate unpublished information 
on rare fish held by FBA, and to continue to investigate the feasibility of reintroduction of 
Arctic charr to Ullswater. 
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CHAPTER 1  INTRODUCTION 
 
1.1  Background 
 
The nationally rare fish species Arctic charr (Salvelinus alpinus), schelly or whitefish 
(Coregonus lavaretus) and vendace (Coregonus albula) occur as an interest feature or as a 
faunal component of the lake type for nine Sites of Special Scientific Interest (SSSIs) in the 
English Lake District of Cumbria, U.K.  Furthermore, eight of these lakes have Special Area 
of Conservation (SAC) status with these rare fish noted as a SAC interest feature or a faunal 
component of the lake type.  They are, therefore, Natura Protected Areas under the European 
Union Water Framework Directive (EU WFD) and are the highest priority sites to have 
measures in place for delivery of favourable condition.  At a wider U.K. level, recent reviews 
of Arctic charr, schelly (as whitefish) and vendace ecology and conservation issues are 
provided by Maitland et al. (2007), Winfield et al. (2012a) and Winfield et al. (in press), 
respectively. 
 
For the Cumbrian populations, recent Common Standards for Monitoring (CSM) (Bean, 
2003a;  Bean 2003b;  JNCC, 2005) surveys (Winfield et al., 2011) and additional work (e.g. 
Winfield et al. 2012b) undertaken by the Centre for Ecology & Hydrology (CEH) have raised 
concerns about the health and status of the majority of individual populations of Arctic charr, 
schelly and vendace.  Notably, the populations of these rare fish are in favourable condition 
in only three of the nine SSSIs (Winfield et al., 2011).  
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Vendace is the U.K.’s rarest freshwater fish species, with only four populations ever having 
been recorded (Winfield et al., 2012a).  However, two of these populations in south-west 
Scotland were extirpated during the previous century, leaving this species represented in the 
U.K. only by the two Cumbrian locations of Bassenthwaite Lake and Derwent Water which 
have SSSI and SAC status for this and other interest features.  Unfortunately, recent surveys 
in Bassenthwaite Lake have failed to locate any presence of vendace in this water body and it 
has now been declared locally extinct (Winfield et al., 2012a), leaving Derwent Water as the 
U.K’s last surviving native vendace population.  Fortunately, prior to the local loss of the 
species, material from the Bassenthwaite Lake population was successfully introduced to 
Loch Skeen (or Skene) in south-west Scotland to form an ‘Ark’ or ‘refuge’ population 
(Winfield et al., 2012a).  
 
Many Arctic charr populations in the U.K. have also shown recent declines (Winfield et al., 
2010) and there is a historical record of numerous extirpations, apparently including several 
in Cumbria (Maitland et al., 2007).  Most notably, the latter include the loss of Arctic charr 
from Ullswater which is thought to be primarily due to metaliferrous sediments entering the 
lake in the vicinity of a spawning ground in Glenridding Beck.  Remedial work has recently 
been undertaken to prevent mine spoil and mine water from entering the lake, so it is now 
timely to undertake preliminary work, including visual assessment of spawning streams, to 
assess the possibility of a reintroduction of Arctic charr to this location. 
 
Some of the Cumbrian populations of rare fish such as those of Arctic charr in Windermere 
(Winfield et al., 2008; Winfield et al., 2012c), schelly in Haweswater (Winfield et al., in 
press), and vendace in Bassenthwaite Lake and Derwent Water (Winfield et al., 2012a; 
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Winfield et al., 2012b) have and, where they remain extant, continue to be well studied and 
monitored.  In contrast, prior to the recent CSM assessment by Winfield et al. (2011) many 
others have been the subject of no or extremely limited published studies and assessments.  
However, the Freshwater Biological Association (FBA) at Windermere holds a large 
collection of unpublished holdings which are likely to contain historical data that could 
contribute significantly to our understanding of apparent recent changes in some of 
Cumbria’s rare fish populations, including the locations of spawning grounds and the timing 
of spawning.  In the case of Ullswater, such holdings may also supply information relevant to 
an assessment for the reintroduction of Arctic charr compliant with International Union for 
the Conservation of Nature (IUCN) guidelines (IUCN, 1987).  
 
Related to some of the above rare fish issues, CEH has recently been working in 
collaboration with Stephen M. Hewitt of the Tullie House Museum & Art Gallery in a novel 
study evaluating the use of otter (Lutra lutra) spraints and prey remains for the location of 
rare fish spawning grounds.  This work has already shown the efficacy of this approach for 
schelly in Haweswater and Ullswater (Hewitt & Winfield, in press) and its application to 
vendace and potentially Arctic charr is currently being investigated further, including work 
by Val Sherrington within a student project based at Lancaster University.  Given the above 
diversity of rare fish issues in Cumbria and the evident need for a larger project to bring 
together a range of activities and identify clear conservation actions, during late 2011 CEH, 
Natural England (NE) and the Environment Agency (EA) began to develop a bid for LIFE+ 
funding with the intention of submission to the European Union in summer 2012 to match-
fund an EU WFD Grant-In-Aid bid. 
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1.2  Objectives 
 
The objectives of the present project were to undertake development work for a LIFE+ bid on 
rare fish in Cumbria, to continue to develop novel techniques for the study of rare fish 
spawning, to collate unpublished information on rare fish held by FBA, and to investigate the 
feasibility of the reintroduction of Arctic charr to Ullswater. 
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CHAPTER 2  LIFE+ RARE FISH BID PREPARATION 
 
As part of activities undertaken immediately before the formal start of the present project, 
CEH had arranged and led a meeting on 13 December 2011 with EA and NE as potential 
partners for a LIFE+ bid on rare fish issues in Cumbria.  This meeting in turn identified a 
range of key stakeholders to be invited to attend a subsequent workshop to develop practical 
measures for the bid.  Such a workshop was arranged and led by CEH on 31 January 2012 
and attended by representatives from EA, FBA, Lake District National Park Authority, Tullie 
House Museum & Art Gallery and United Utilities. 
 
Although the above meetings produced enthusiastic support from a range of Cumbrian 
stakeholders, parallel efforts to secure essential match-funds through an EU WFD Grant-In-
Aid bid were unsuccessful.  Given that securing such funds was an essential prerequisite for 
the LIFE+ bid, in the late spring of 2012 the decision was reluctantly made to abandon the 
LIFE+ bid. 
 
Although in itself unsuccessful, these activities did demonstrate a widespread enthusiasm 
within Cumbria from a variety of stakeholders to explore alternative ways of working 
together towards a theme of rare fish conservation. 
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CHAPTER 3  RARE FISH SPAWNING, LOCATION AND TIMING 
 
In conjunction with the Tullie House Museum & Art Gallery, during the present reporting 
period the fish remains and spraint collection methodology used by Hewitt & Winfield (in 
press) in their study of otter predation on spawning schelly was extended.  This was achieved 
by further observations at Haweswater in the late winter and early spring schelly spawning 
season of 2012 by Val Sherrington as part of a student project at Lancaster University.  
Similar surveys had also been carried out at the vendace lake of Derwent Water, and the 
former vendace lake of Bassenthwaite Lake, during the previous vendace spawning season of 
late 2011.  In addition, similar searches were made at an Arctic charr spawning ground in the 
River Liza near where it flows into Ennerdale Water during the spawning season of late 2012.  
At the same time, fyke netting was being carried out by EA for stripping purposes and served 
as a useful source of information on local Arctic charr spawning activities.  Analysis of the 
resulting data and laboratory examinations of collected spraints are still in progress, but some 
apparently positive results were produced at both Haweswater and Ennerdale Water. 
 
In addition to the above main activities, a watching brief was also maintained on scientific 
literature and scientific conference presentations for potentially appropriate developments 
within other technical approaches to the location of fish spawning grounds.  Although still 
some distance away from practical application, such developments included further 
developments in hydroacoustic systems (e.g. Litts & Kaiser, 2012) and the use of fish DNA 
detected from water samples (e.g. Minamoto et al., 2012). 
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CHAPTER 4  COLLATION OF UNPUBLISHED INFORMATION ON RARE FISH 
HELD BY FBA 
 
A database of unpublished information and specimens held by FBA was acquired and 
examined.  This process identified a number of items of potential relevance to the present 
study and agreements were made in principle with FBA to facilitate visits to allow their more 
detailed examination, assessment and use within the present project. 
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CHAPTER 5  FEASIBILITY OF REINTRODUCTION OF ARCTIC CHARR TO 
ULLSWATER 
 
Some preparatory literature examinations were made during 2012, including guidelines for 
species reintroductions described by IUCN (1987) and updated by IUCN (1998).  
Discussions were also held with other individuals and organisations with direct experience of 
Arctic charr introductions and/or reintroductions. 
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CHAPTER 6  RESEARCH PLANNED FOR NEXT REPORTING PERIOD 
 
6.1  LIFE+ rare fish bid preparation 
 
This area of work has now been closed for reasons explained above. 
 
6.2  Rare fish spawning, location and timing 
 
Work will continue in this area primarily through the examination and analysis of 
observations and otter spraints collected from Ennerdale Water, Derwent Water and 
Haweswater during the present reporting period and earlier spawning seasons. 
 
6.3  Collation of unpublished information on rare fish held by FBA 
 
Work will continue in this area and include visits to FBA to examine in detail several sources 
of potentially relevant data and other information identified during the present reporting 
period. 
 
6.4  Feasibility of reintroduction of Arctic charr to Ullswater 
 
Work will continue in this area and include site visits to potentially suitable spawning 
grounds in appropriate tributaries of Ullswater. 
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